Abstract. With homogenization theory developing, solving some properties of a rough surface becomes more and more simple. What we studied was a two-dimensional perfectly conducting periodic rough surface with a thin cover layer. This allows for the development of an isovalent boundary condition for the effective fields at such a surface. It is shown that the coefficients in this isovalent boundary condition can be expressed as electric and magnetic polarizability densities. And at last we got the simplification of boundary problem for a rough surface.
Introduction
The researches about the influence of rough surface on the electromagnetic wave propagation have a long history. An effective research on equivalent electromagnetic parameters of periodic structures was derived from homogenization method in the 1970s [1] [2] . And at present, it is one of the most effective methods of analyzing the rough surface [3] . By this way, we needn't think of the detailed structure of the fields. So far, the problem of electromagnetic wave propagation on a periodic distributions ideal conductor with a thin magnetic dielectric layer has not been solved. In this paper we will apply homogenization theory in simplifying the boundary problem for a rough surface.
The calculation of homogenization theory
Assume an ideal conductive rough surface, as shown in figure 1.An electromagnetic wave is incident onto the two-dimensional geometry which has a thin period magnetic dielectric layer on the surface.
Maxwell's equations in the structure of materials are expressed as ,
,
(2) W is on behalf of the whole fields, which contain effective field and boundary layer field [4] . Fig. 1 . Geometry of an ideal conductive rough surface Due to the period length of the material p relative to macro scale of the whole structure is small. Macro-scale coordinates and micro-scale coordinates can be expressed respectively as follows [5] . Among them, 
As shown in figure 1 , assuming the space of relative dielectric constant and relative permeability can be expressed as ( , ),
and 0 
When y x → ∞ , the influence of boundary layer can be neglected. So (7) can be represented as 
Since y x of the boundary layer field can be ignored [6] . As a result, the boundary layer field is just a function of , , ,
x y x z x x , which is 0 ( , , )
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When the period length p is much smaller than a wavelength, the fields can be expanded approximation on p .
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In order to calculate conveniently, the fields in the boundary layer can be seen as Taylor series expansion at 0 y = . And any function of r is thus expanded in the boundary layer as
Where y y px = was used. Suppose 0 y = at the top of the rough surface, as shown in figure 1.
Applying (15) to (11) , then substitute (14) into the results, 
Similarly, substitute (14) into (13), we can get 
From (19) and (20), we can obtain 0 0 , 0 0 
From these formulas, we can see the effective field depends on (12), and the boundary layer depends on the zero order electrostatic field (18) and (21), the first order electrostatic field (19) and (22).
The application of the calculation formulations

Boundary layer fields.
Assume the unit normal vector of the conductor boundary s B ∂ as shown in figure 1 is n a . Then,
Choosing the plane 0 y = as effective field plane of isovalent boundary conditions, using the Taylor series expansion of (15) and (14), we can convert (23) into
In the same way, using 
The fields are represented as (18), (21), (24) and (26). These formulas we can write again are ( ) ( ) 
Here ( , )
x y x x C is also independent on the effective field, and is perpendicular to z . For (16), 
From (32), (33) and (36), we know the change of y has nothing to do with 
Simplification of boundary conditions.
With another kind of form of Gauss's theorem [7] , the integral of 1 x ∇ ×e over the surface B can be expressed as
Substituting the first equation of (38) into 
From Maxwell's equations, we can get
With ( 
We can see this equation is the same as the generalized impedance boundary conditions [9] . And its model had planar mental backed dielectric layers.
Summary
In this paper we have present the simplification of boundary conditions and it can be used to study scattering from periodic surfaces with a thin cover layer as the same way in the paper. Actually, the rough surface with a cover layer can be seen as an isovalent smooth surface which is located at the 0 y = plane. The condition given in (45) is then applied at the smooth surface. All the effects of the model structure such as the roughness profile and the cover layer are equal to these boundary conditions. Of course, the equation has its own limitations. As the period length of the roughness and the thickness of the cover layer are smaller, the boundary-layer fields become more localized and its result is more accurate. For example, they will have no effect on the boundary condition of the effective fields and on the total fields and the case of a smooth uncoated perfect conductor is obtained.
